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Abstract

In this study, the new particulate matter emissions considering condensable PM (CPM) of stationary pollutant
sources were calculated to modify the CAPSS emissions based on only filterable PMs in Seoul and Incheon. When
the new calculated emissions were compared to the existing filterable PM based emissions of local governments,
different contribution patterns of emission sources were found. For example, the proportion of mobile sources was
high when the filterable PM was considered; however, the contribution of non-industrial sources was dominant in
Seoul when the emissions of CPM were considered. Also, the proportion of energy industrial combustion and
manufacturing combustion sources was significant in Incheon when CPM emissions considered. Therefore, it
seems to be much desirable to consider CPM emissions for determining adequate locations of collective energy
facilities and manufacturing combustion facilities in the future. In addition, CPM should be considered to solve the
dust problem nationwide. The emission analysis, diagnosis, prediction and countermeasures using CPM emissions

should be appropriately performed.
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Y BEFAAE =313 JTHNIER, 2010a).

PAFER = dAY 2571 2 AEEA A o
FFe vAH, oY dYFe 57 % AR
A Agho] o3t 9 % A AMYE 57 59 AAE
zRteh B3 Q7] 22 vAdA s AR
=4 =0 A% 23R E H AR F9
stAl 2 F7He& Uit (Klemm er al., 2000;
Lighty et al., 2000; Schwartz et al., 1996; Dockery and
Pope 1994).

7] § PM,s 5=+ TSPY PM 2t} o QA9 &
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Fig. 1. Relations among total PM, filterable PM and condensable PM.
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Fig. 2. Handling options for CAPSS data.

Table 1. CPM emission factors in Seoul and Incheon vs US EPA.

Fuel type TPM FPM CPM Unit Note

. 206.67 3.79 202.88 mg/m’ Korea uncontrolled
LNG boiler 12173 3043 9130 mg/m’® US EPA controlled
Light oil bioler 65.78 3.38 62.40 mg/L Korea uncontrolled
& 255.23 99.46 155.77 mg/L US EPA controlled
B-C oil boiler 371.47 143.83 227.64 mg/L Korea uncontrolled
238.45 58.71 179.74 mg/L US EPA controlled

Bituminous power plant 71.65 6.55 65.10 g/ton Korea controlled
powerp 486.25 14.51 47174 g/ton US EPA controlled

J. Korean Soc. Atmos. Environ., Vol. 33, No. 4, 2017



322

1=

ol s} HEA

YA - g

Table 2. Regional TPM , FPM and CPM by CAPSS categories in Korea.

(unit : ton/yr, %)

. . NOH. Producing .Energ.y Manufacture ~ Waste . Etc. area Roa}d Non-rload
Region  Item Sum industrial industrial . Agriculture moving moving
. process . combustion treatment sources
combustion combustion sources  sources
Seoul
(calculated TPM 84303  6,252.8 0.0 694.3 24.0 182 0.0 542 7359 6509
by Korean FPM 1,807.2 3340 0.0 12.7 1.3 182 0.0 542 7359 6509
emission CPM 6,623.1 59188 0.0 681.6 227 N/C N/C N/C N/C N/C
factors)
Incheon
(calculated TPM 23,7916  1286.8 3325 19,106.2 2,053.1 137 0.0 152 3773 6069
by Korean FPM 23224 42.7 3325 5328 401.3 13.7 0.0 152 3773 6069
emission CPM 21469.2 1,244.1 0.0 18,5734 1,651.8 N/C N/C N/C N/C N/C
factors)
N/C : Not Calculated
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S HiEATE J83 ASEEAY F¢ 3
24 WAL 6,623. 12024, v]AFd A4 59188
AAE7E 008, oY A4HY A4 68168, A2 A4
2272202 AP Gt A7 A WA= 180728
O 24 HAY AL 33408, HAHEA 0.0E, ol A)4E
d dx 127E, A2Y A& 135, {718 AT 182
E, 5% 008, 7o g 5428, =2ol5odY
735.9E, H|E 20|50 HY 6509502 AAE T
SEA HAS ARAPUAE e A F WA=
8430302 A HAYAL 625288, AAZA 0.0
E, oURAY A4 6943, A2 A2 240E, 5
71& A olgt= o1y HAF Aghr.

Y i EATE FL3 A-FGA Y HS At &
24 WAL 21 4692E0 2 A, HlAFG AL 1244.1E,
A 008, UXAYE A4 1857348, A=Y
A 1,651.8EL R AAEHT. AZF Ay HA=
23224802 A HAMIAA 4278, WAHEA 3325
=, AL Aa 5328E, A2 A4 40138, 9
718 A 1375, %Y 005, 7|ehHed Y 1528, =
Fo|E2dY 3773, HER0]E0AY 606 9EC R
AR E T $E5A HAY ARGAAE Fe Az
% WAL 23,791,602 A HAA A4 1,286.8%, A
AFEA 33258, oUAAMY A4 19,106.28, A2
H4 205318, H71E A olgh= o WA 7
Pl

7|3 A] A 33 A A4 &

a9 39 7l HAES BH, 19 3(a)9] o7t
AR E2 o] F2HU H]F2 40.7%, B|=E
TLHYY HF2 36.0%F AASIA W 17
3(0)e] FHAY Aeols =2 o5 HUY 7]dx=
= 87%, M| =20|5dYe] 7|AxEE 77%2 &
< W Bl Vo Ee oy HARE 11
e 479 B5SR2RE 54 UAE 1T T
A 71EL2E T42%2A & HAY] FRlo] SHst=
Z|9=E HYdoh a9, A&Ae] A 20169 7d
A W71 N SEAA S SR AT UE
< O F8 AL ASA BAA)) + Fea e,
@ 258 ol =% A g 5 WAL, A
Y s 5 RS 19,0 FFE Wi 12 =
AuFAEA S, dTUs FTHEE @ (2)AHA|
HEA AlZst 5 BRI FF38]. W72 97 =Y
ERE B3 ® "18U7HA] 397t 5 YR Ag
A HAIEA 20 pg/m® B4 HE 5ol AT (Seoul,
2016).
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(c) FPM in Incheon
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(d) TPM in Incheon
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Fig. 3. Comparisons of category contributions between FPM and TPM in Seoul and Incheon (calculated by Korea emis-

sion factors).
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Table 3. FPM and CPM by CAPSS non-industrial combu-
stion categories in Seoul. (unit : ton/yr, %)

Table 4. FPM and CPM by CAPSS energy industrial com-
bustion categories in Incheon (unit : ton/yr, %)

Seoul Incheon
Item Item
FPM % CPM % FPM % CPM %
Residential_anthracite 174.1 52.1 691.1 11.7 Public generation_ LNG 217.0 40.7 11,6144 62.5
Residential_kerosene 1.1 03 173 03 Public generation_bituminus ~ 211.5 397 16656 90
Residential_diesel 0.1 00 12 00 Private generation_LNG 95.0 178 50859 274
Residential_LPG 02 0.1 14 00 Private generation_diesel 0.0 0.0 07 00
Residential_LNG 824 247 44118 74.5 Petroleum refining_bunker oil 55 1.0 20 00
Commercial & Public_kerosene 04 0.1 60 0.1 Petroleum refining_ LNG 1.0 0.2 552 03
Commercial & Public_diesel 35 1.0 356 06 District heating_ LNG 2.8 0.5 1503 0.8
Commercial & Public_LPG 1.1 03 637 1.1
Commercial & Public_ LNG 46 14 2457 42 Sum 5329 1000 18574.1 1000
Commercial & Public_bunker oil 17.1 5.1 137 02
Etc. 493 148 4313 73
Sum 3340 100.0 5918.8 100.0 R 27 AR 7]l E 2 AVgE 71l mEE A
okl v o] £YHH TR Ayt =&

Ay/g712 o] GEtAH AP w3
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